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Volume VII, No. 1 September 18, 1961 
AN ANNIVERSARY 


With this issue, Washington SCIENCE TRENDS begins its fourth year of weekly publica- 
tion. Our first issue, we find upon re-examination, reported (exclusively) that the 
Navy's Vanguard project was to be continued and that many project personnel would be 
transferred to the new "civilian" space agency. The years have gone by, and through 
coincidence this issue reports (exclusively) on plans of that same agency to launch 
its first electric spacecraft. In the space field alone, progress over the past 
three years has been remarkable indeed. 


We hope that Washington SCIENCE TRENDS has fulfilled its mission of predicting and 
reflecting such progress. Reader interest and loyalty, as shown by volumes of letters, 


telegrams, phone calls and personal visits help us believe we have done so. (As has 
an unprecedented subscriber renewal rate.) 


And so, thank you! Anda stay with us -- it looks like another fascinating year! oe 


ELECTRIC SPACECRAFT DEVELOPMENT 


The National Aeronautics and Space Administration will launch the first U. S. space- 
craft utilizing electrical propulsion in 1965, according to present plans. The flights 
will use the Atlas-Centaur rocket as the main booster, and a SNAP-8 device as the 
spacecraft powerplant. As previously reported, NASA and the Aerojet General Corp. are 
working toward a demonstration of 90-day system life for SNAP-8 by January, 1964 and 

a 10,000 hour demonstration of a complete system by the following Summer. 


The SNAP-8 nuclear auxiliary power system will be used to power an ion engine for 
such "first generation" flights as a Mars or Venus probe or orbiter, or a lunar 
orbiter. Preliminary studies for NASA indicate that for such flights the thrust unit 
must deliver 0.4 lb. thrust at 60 kw input power, or 0.2 1b. thrust at 30 kw -- at a 
specific impulse no lower than 4000 sec. At the present time, according to the stud- 
ies, only ion motors appear capable of meeting such requirements. However, magneto- 
hydrodynamic (MHD) motors are said to offer promise, and could ultimately be superior. 
Certain NASA advisers have reported that arc-jet motors, are inherently unsuitable 

for interplanetary missions because of their low specific impulse, but could be use- 
ful for missions of 100 days or less. 


/ Ion Problems: One unique problem of the ion motor is said to be production of a 
neutral exhaust. Ions and electrons are separated before acceleration and must be 
recombined downstream of the thrust unit. NASA has been advised that if there is 
insufficient electron density in the exhaust’ a net positive space charge will exist. 
As a result, the ion beam diverges, the ions "stall" and little or no thrust is 
obtained. (Continued) 
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* ELECTRIC SPACECRAFT DEVELOPMENT (Continued) 


Actual near-space demonstrations of electric engines will begin at Wallops 
Island, Va. in October or November, 1962. A Scout launching vehicle will be 
used to place into a high altitude trajectory a testing payload being con- 
structed for NASA by Radio Corporation of America. One flight will test 1 kw 
ion engines built by Hughes Aircraft Co. and NASA's Lewis Laboratories. Another 
will carry a l kw arc jet. engine being developed for NASA by Plasmadyne Corp., 
Santa Ana, Calif. and another arc jet engine being developed for the Air Force 
by Electro-Optical Systems, Inc., Pasadena, Calif. 


Initial ion engine tests will be used to demonstrate ion beam neutralization, 
while later flights can be used to prove out final designs. An actual mission 
motor can be tested on such a small scale, it is explained, because it will 
probably be constructed as a cluster of small-thrust, similar modules. One 
conceptual design indicates a 60-kw ion motor cluster with a specific impulse 
of 5000 sec. would consist of 37 ion motor modules, each 6 inches in diameter, 
with an overall diameter of 42 inches. 


/ Typical Mission: In a typical first-generation mission the Atlas-Centaur 
would be used to achieve an initial earth orbit. The electric propulsion system 
would then cause the spacecraft to spiral out from earth, eventually transfer- 
ring to a Mars orbit. After matching Mars' velocity, studies for NASA indicate, 
the spacecraft would spiral on to an orbit around Mars. The thrust unit could 
then be turned off, freeing the electric powerplant for wideband data trans- 
mission power. 


/ Later Missions: By 1970, it is believed, larger electrical powerplants will 
be available for "second generation" missions, including: possible Mars and 
Venus split-capsule orbiter-landers; Mercury, Jupiter and Saturn orbiters; 
Neptune, Uranus and Pluto probes; high-angle probes -- and eventually "escape" 
from our solar system. 


A typical advanced mission would employ a Saturn booster for a Jupiter "capture" 
in which the spacecraft matches Jupiter's velocity, permitting establishment 

of an elongated orbit about Jupiter with minimal additional propellant expendi- 
ture. NASA has been advised that an electrical system could sharply reduce 
flight time while increasing useful payload, in comparison to chemical or 


One advantage. of ion engines is that size and weight of motors will not increase 
proportionally with thrust, and are expected to be low enough to constitute no 
serious problem -- especially for future high-specific-impulse spacecraft. In 
general, thrust-unit requirements for "second generation" spacecraft approximate 
4 1b. thrust, 1 Mw input power, 10,000 sec specific impulse and a 10,000 hour 
lifetime. | | 


/ Guidance and Control: Long duration electric spacecraft flights probably 
won't require high thrust devices for guidance-control. purposes. Gimballing 
of the main thrust units may be all that is necessary,.with either arc-jet, 
ion or MHD motors. 


¥Y Other Contracts: In addition to contracts with Plasmadyne Corp. and Hughes 
Aircraft, NASA has entered into contracts with Avco Corp. and General Electric 
Co. for development of a 30 kw arc jet, although only one of the companies 

may be selected to build an experimental model. NASA also has study contracts 
on MHD engines with General Electric; Clauser Technology, Inc., Van Nuys, 
Calif.; Convair-General Dynamics, San Diego, Calif. and Marquardt-MHD Inc. 

of Van Nuys and Newport Beach, Calif. In addition, United Aircraft is engaged 
in an NASA study of various applications of electric propulsion. 


9-18-61 


: 
x 
* 
OD, 
2 
i Pe 
: 
. 


* A TIME OF DANGER AND PROMISE 


| "Never in history," according to the Congressional Record," has society been 


confronted with a power so full of potential danger and at the same time so 


full of promise for the future of man and for the peace of the world." 


This ominous warning was quoted during the week by Chairman Glenn T. Seaborg, 
of the U. S. Atomic Energy Commission. The quotation is as apt today as the 
day it originally appeared -- in 1875: 


"A new source of power, which burns a distillate of kerosene called gasoline 
has been produced by a Boston engineer. Instead of burning the fuel under 
a boiler, it is exploded inside the cylinder of an engine. This so-called 
internal combustion engine...begins a new era in the history of civilization 
! »-ethe dangers are obvious. Stores of gasoline in the hands of people 
interested primarily in profit would constitute a fire and explosive hazard 
of the first rank. Horseless carriages propelled by gasoline engines might 
attain speeds of 14 or even 20 miles per hour. The menace to our people 

of vehicles of this type hurtling through our streets and along our roads 

and poisoning the atmosphere, would call for prompt legislative action, even 

if the military and economic implications were not so overwhelming..." 


* MIDGET DRONE SYSTEM? 


The Army is considering the need for a "midget" drone system for use in 
combat areas to perform day or night target location for division artillery 
and certain missile commands. Such a system, it is believed, would reduce 
present requirements for equipment, maintenance and operating personnel. 

The organizational concept, it is reported, would place such a system organic 
to the target acquisition platoon, Headquarters Battery Division Artillery, 
and the drone platoon Field Artillery Target Acquisition Battalion (FATAB). 


* NASA-UNIVERSITY PROGRAM 


National Aeronautics and Space Administration will invite all major U. S. 

‘ universities engaged in space science education to take part in an Interna- 
: tional University Program for gifted foreign graduate students. Some 10-20 
i students will take part this year in pilot programs at the State University 
: of Iowa, the University of Minnesota, the University of Wisconsin and 
Columbia University. The full program, beginning with the 1962-63 academic 
year will involve more than 100 foreign students. 


* SATURN BOOSTER CONTRACT NEARS 


A pre-proposal briefing conference will be held in New Orleans, La., Sept. 26, 
1961 for representatives of 37 companies invited to bid on a contract to 
fabricate the S-l booster stage of the Saturn space vehicle. The conference 

is classified, and bidders will have until October 16, 1961 to submit proposals. 


A contractor will probably be selected in November to operate the Government- 
owned facility at nearby Michoud, La. 


* OCEANOGRAPHIC DATA SYSTEM 


Formal invitation has been issued for firms interested in development of a 
prototype shipboard oceanographic data acquisition, processing and transmission 
system of the type recently outlined in a Government-Industry conference 

& (Washington SCIENCE TRENDS, August 21, 1961). Information on capabilities only — 
-- not development proposals -- should be sent to Supply Officer, U. S. Navy ee 
Hydrographic Office, Washington 25, D. C., ATTN: CODE 1713T. oe 
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TECHNICAL TRENDS 


O The Federal Aviation Agency intends to work on a full scale aviation crash test 
facility for improvement of aircraft safety factors. The first step is a request 
for proposals on a facility requirements analysis. /W A new listing of research 
reports on protective shelters is available at 10 cents from OTS, U. S. Department 
of Commerce, Washington 25, D. C. Included is a study of "Hitler's Residence, 
Berchtesgaden." Ask for SB-469. WW/ The Navy expects to award a contract to 
Clevite Corp., Cleveland 8, Ohio for construction of four classified vessels. VW 
Atomic Energy Commission hopes to encourage wide use of luminous markers contain- 
ing tritium for aircraft switch knobs, control locators and emergency exit signs. 
Industry has 60 days to forward comment on proposed rule changes to Secretary, 

U. S. AEC, Washington 25, D. C. WW Astropower, Inc., Costa Mesa, Calif. has 
received a $46,000 Air Force contract to design and build watercooled propellant 
injectors for use in experimental rocket engines. W// The Marquardt Corp., Van 
Nuys, Calif. has operated continuously for 46 minutes a 25-pound thrust, radiation- 
cooled, bipropellant thrust rocket. Hydrazine and nitrogen tetroxide are employed 
as propellants. 


O Information on services for the calibration of inductive voltage dividers is 
available from the National Bureau of Standards, Office of Technical Information, 
Washington 25, D. C. WW Military research officials are continuing their search 
for some more satisfactory means to provide protection against flash blindness 
from nuclear detonations. W// Navy's Bureau of Ships has asked Space Technology 
Laboratories, Los Angeles, Calif. to submit a proposal on the feasibility of 
mobile launch of space vehicles. WW/ Complete details on programs for the support 
of science teaching equipment developments is available at no charge from the 
Course Content Improvement Section, National Science Foundation, Washington 25, 

D. C. Proposals must be sent not later than November 15, 1961. The same office 
can also supply a list of current projects. WW A bulletin on writing better titles 
and abstracts for technical reports is available without charge from the Office of 
Technical Extension Services, Washington State University, Pullman, Washington. 
Ask for Institute Bulletin 254. 


O Information on the services of 1432 atomic energy scientists available as travel- 
ing lecturers at Southern colleges and universities is available from the Oak 
Ridge Institute of Nuclear Studies, P. 0. Box 117, Oak Ridge, Tenn., ATTN: Travel- 
ing Lecture Program. WWV/ A detailed program for a symposium on Recent Developments 
in Research Methods and Instrumentation scheduled for October 9 through 13, 1961 
is available from Mr. James B. Davis, Executive Secretary, NIH, Bethesda 14, Md. 
V// The publications office, Business and Defense Services Administration, Wash- 
ington 25, D. C. has available at 10 cents each, market surveys for U. S. tele- 
communications-type equipment in Mexico and South Africa. WW A detailed statis- 
tical report on increased shipments of atomic energy products during 1960 is 
available at 10 cents from the Bureau of Census, Washington 25, D. C. Ask for 
Current Industrial Report M38Q(60)-1. 


O Sylvania Electric Products, Inc., Waltham, Mass. expects to have site facilities 
for ground stations in the Army's Advent communications satellite program completed 
early in October -- several weeks ahead of schedule. Installation of electronic 
and control equipment is the next step. WW The Navy's antiradar missile (ARM) is 
being re-named the Shrike. WW The Air Force is actively pursuing research programs 
aimed at a possible manned reconnaissance satellite system. V/W/ Air Force plans for 
railroad-mobile Minuteman missiles are still awaiting a decision by the Secretary 
of Defense. V/V The National Library of Medicine is contracting with the General 
Electric Company for a system to be known as MEDLARS or Medical Literature Analysis 


and Retrieval System, a computer-based system designed to process several hundred 
thousand pieces of bibliographic information annually. WW/ Hamilton Standard Divi- 
sion of United Aircraft will design for the Navy a tandem-blade variable camber 
propeller for short take-off and landing applications of General Electric's T-64 
turbine engine. WV Federal Aviation Agency has awarded a rotorcraft type certif- 
icate to the controversial gyroplane designed by the Umbaugh Aircraft Co. 
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RES BARCH CHECK LIS 


O CATHODIC CORROSION PROTECTION: Studies by the National Bureau of Standards 
indicate that, in certain cases, coatings 

that form on steel being cathodically protected from salt water can 
effectively reduce the amount of externally applied current previously 
thought necessary. The Bureau employed polarization measurements in its 
investigation and found that protection was maintained for almost five years 
-- even though the protective current ultimately was reduced more than 200- 


(Write National Bureau of Standards, Office of Technical Information, 
Washington 25, D. ©. for further information on "Study of Coatings Formed 
by Cathodic Protection") 


O ANALOG STUDIES: Investigators of the U. S. Geological Survey say that 
pumping tests on wells may be analyzed by using electronic 
models. Such tests are made to determine the water-bearing properties of 
rock formations lying below the land surface. An electric analog of flow 
to wells has been used to compute the properties of certain water-bearing 
materials - and showed that. currently used methods of analyzing pumping 
tests may lead to inaccurate estimates. 


(Pending publication, study by R. W. Stallman is available for Reference at 
U. S. Geological Survey, Washington, D. C. and Federal Center, Denver, 
Colorado) | 


O ELECTRIC ENERGY INCREASES SEED GERMINATION: Agriculture Department studies 
: indicate that brief exposure 

to radio frequency (r-f) energy increased germination of certain alfalfa 
seed 455 percent in laboratory studies. It is not yet known whether the 
results are due to chemical or physical changes or both. And there is some 
possibility such techniques could be used to kill weeds selectively in crop 
seeds. The studies showed the increased germination after 28 seconds of 
exposure to r-f energy at a frequency of 39 megacycles per second and a 
field intensity of 3,000 volts per inch. 


(Studies by S. O. Nelson, Agricultural Research Service, U. S. Department 
of Agriculture, in cooperation with Nebraska Agricultural Experiment Station, 
Lincoln, Nebraska) 


O STUDYING LUMINESCENCE FROM SOLIDS: Navy investigators have designed and 
constructed a high-vacuum device for 
studying luminescence from powdered or single luminophor samples. As many 
} as 18 different samples can be investigated without having to break the 
| vacuum. Another advantage is that the samples may be excited by either an 
| electron beam, a beam of electromagnetic radiation, or co-excited by both. 


(Development report by H. W. Gandy, Solid State Division, Dielectrics Branch, 
U. S. Naval Research Laboratory, Washington 25, D. C.) 


O YO-YO PARAMETERS: The National Aeronautics and Space Administration has 
| developed convenient new equations for theory and design 
of yo-yo despin mechanism employed for earth satellites. The mechanism if 


essentially two pieces of wire with weights on the end, wrapped around a 
satellite. In orbit, the weights are released, thus discarding enough 
a momentum to reduce the spin of the satellite to the desired value. 


(For details and design chart see NASA Technical Note D-708. Single Free 
copies are available from, National Aeronautics and Space Administration, 
ATTN: CODE BID, Washington 25, D. C.) 
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PUBLICATION CHECKLIST 


ORBITAL RENDEZVOUS, testimony, statements and exhibits relating to plans for 
research and development in the field of orbital rendezvous of space vehicles. 
33 Pages. Single Copies Free. (Write Committee on Science and Astronautics, 
New House Office Building, Washington 25, D. ©. for Hearing No. 33 - Orbital 
Rendezvous) 


O CAPITAL EXPENDITURES FOR R&D, a brief preliminary report designed to show that 
colleges and universities spent $154 million for facilities and other R&D 
capital items in 1958. 4 Pages. 5 cents. (Write Superintendent of Documents, 
Government Printing Office, Washington 25, D. C. for Publication NSF 61-31) 


O RECENT TITANIUM DEVELOPMENTS, another in a continuing state-of-the-art reports 
on titanium metallurgy, covering the period March-May 1961. 4 Pages. Free to 
Government agencies, their contractors, subcontractors and suppliers. (Write 
Defense Metals Information Center, Battelle Memorial Institute, Columbus i, 
Ohio for DMIC Memorandum No. 113) 


0 SCATTER PROPAGATION ULTRASHORT WAVES, a bibliography containing 214 references 
and abstracts in theory, applications and equipment for the period 1956-1960. 
87 Pages. Single Copies Free. (Write Science and Technology Division, 
Library of Congress, Washington 25, D. C. for "Selected Foreign References on 
Seatter Propagation of Ultrashort Waves") 


O U. S. MANNED SUBORBITAL FLIGHT, the complete proceedings of a conference in 
Washington on Commander Shepard's brief ride aboard a Redstone/Mercury. 75 
Pages. 50 Cents. (Write Superintendent of Documents, Government Printing 
Office, Washington 25, D. C. for "Proceedings, Results of the First U. S. 
Manned Suborbital Space Flight") 


O AIDS FOR TEACHING SCIENCE, a brief report which makes the point that observa- 
tion is the basis of effective learning. 13 Pages. Single Copies Free. 
(Write Publications Inquiry Unite, U. S. Office of Education, Washington 25, 
D, C. for Publication OE 29024) 


O FIRE EXTINGUISHING AGENT, a technical Air Force report on the search for the 
optimum chemical liquid extinguishing agent for use in airborne fixed systems. 
55 Pages. (WADD Technical Report 60-552 -- PB 171 552 -- available through 
military channels or at $1.75 from OTS, U. S. Department of Commerce, Washing- 
ton 25, D. C.) 


GO THORIUM AS A NUCLEAR FUEL,a paper delivered in Rome by U. S. Staebler of the 
Atomic Energy Commission. 11 Pages. Single Copies Free. (Write Information 
Office, U. S. Atomic Energy Commission, Washington 25, D. C. for IN-225) 


O NATIONAL ENERGY RESOURCES, a detailed statistical picture of the production 
and consumption of all forms of energy used in the United States. Single Copies 
Free, (Write Publication-Distribution Section, U. S. Bureau of Mines, 4800 
Forbes Avenue, Pittsburgh 13, Pa. for Report of Investigation No. 5821) 


O WEATHER MODIFICATION, an annual report on "progress" in this controversial 
area, and some new developments. 22 Pages. 15 Cents. (Write Superintendent 
of Documents, Government Printing Office, Washington 25, D. C. for Publication 
NSF 61-30) 


O RADIATION PHYSICS RESEARCH, a detailed review of the Radiation Physics Division 
of the National Bureau of Standards, including personnel, facilities and recent 
programs. 47 Pages. $1.50. . (Write OTS, U. S. Department of Commerce, Wash- 
ington 25, D. C. regarding NBS Technical Note No. 92) 
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